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Description

TECHNICAL FIELD

[0001] The present invention is related to a hearing
system comprising at least one hearing device and op-
tionally one or more external accessories. More specifi-
cally it is related to a hearing system capable of assisting
a user of the hearing system to achieve satisfactory hear-
ing performance. Furthermore, the invention relates to a
corresponding method for assisting a user of the hearing
system to achieve satisfactory hearing performance.

BACKGROUND OF THE INVENTION

[0002] Communication inside a bustling restaurant or
other crowded or reverberant location is one of the most
difficult tasks for a hearing impaired person. The high
level of background noise due to surrounding conversa-
tions reduces the signal-to-noise ratio (SNR) for the
speech signal from the desired communication partner.
Impulse-like noises created by cutlery clanging against
plates may cause unwanted reactions in the hearing aid,
such as sudden changes in amplification. Restaurants
are often decorated with hard surfaces, such as glass
partitions between sections of the locality, which are in-
tended to create a sense of privacy, but which also cause
highly reverberant conditions with long echo time con-
stants both for the interfering background noise as well
as for the speech signal from the desired communication
partner.
[0003] In order to help improve the hearing capability
of a hearing impaired person modern hearing devices
provide a number of means to reduce the adverse effects
encountered in difficult listening environments such as
restaurants. For instance US 3,946,168 discloses a hear-
ing aid with a directional microphone that is capable of
emphasizing the speech from the front, i.e. from the di-
rection where the desired communication partner is usu-
ally located, thereby increasing the signal-to-noise ratio.
Further, US 5,473,701 discloses a method and apparatus
for enhancing the signal-to-noise ratio of a microphone
array by adjusting its directivity pattern. Alternatively, the
communication partner can wear a microphone where
the microphone signal is transmitted to the hearing de-
vice via a wireless link, with the intention of emphasizing
the direct component of the speaker’s voice, picked up
close to the speaker’s mouth, thereby reducing noise and
reverberation. Such solutions are for instance disclosed
in WO 2005/086801 A2 and EP 1 460 769 A1. As a further
means, EP 1 469 703 A2 discloses a reverberation can-
celling algorithm that reduces the effect of long echo time
constants. Moreover, WO 2007/014795 A2 discloses a
method for acoustic shock detection and its application
in a system applying anti-shock gain reduction when a
shock event has been indicated, for instance to reduce
the unpleasant sounds produced by clashing cutlery and
plates. As yet a further means, US 6,104,822 discloses

a hearing aid providing a plurality of manually selectable
hearing programs adapted for a variety of listening situ-
ations. A further improvement of such a multi-program
hearing device is disclosed in WO 02/32208 A2 where a
method for determining an acoustic environment situa-
tion is described, which enables the automatic selection
by the hearing device of a hearing program suitable for
processing the audio input signal in the momentary lis-
tening situation. Alternatively, EP 1 753 264 A1 discloses
a method for the determination of room acoustics, so that
the signal processing in a hearing device can be auto-
matically adapted to the current room acoustics. Moreo-
ver, US 7,599,507 discloses a means for estimating
speech intelligibility in a hearing aid in order to adjust the
settings of the hearing aid. Despite the fact that the ex-
isting solutions for improving signal-to-noise ratio and re-
ducing reverberation are effective to some extent, espe-
cially when applied in combination, the problem of re-
duced speech intelligibility under adverse listening con-
ditions, such as encountered in restaurants, remains.
[0004] WO 2009/118424 discloses a hearing assist-
ance system with wireless audio transmission compris-
ing a receiver unit with a speech quality indicator unit
comprising means for assessing the speech quality of
the received audio signals and means for providing an
signal representative of the assessed speech quality.
[0005] Within a noisy and reverberant environment
such as a busy restaurant, some locations will be better
suited for a hard of hearing person than others, because
the level of background noise or reverberation will be
lower than elsewhere. During the fitting and counselling
procedure the audiologist or other hearing care specialist
will often try to instruct the user of a hearing system on
how to select an optimum location in a restaurant. How-
ever, such optimisation is difficult to understand and fol-
low for someone who is not well versed in room acoustics
and audiology.

SUMMARY OF THE INVENTION

[0006] It is therefore an object of the present invention
to provide further means for assisting a user of a hearing
system to achieve satisfactory hearing performance.
[0007] Within the present context hearing (or auditory)
performance refers to an individual’s ability, here specif-
ically with the aid of a hearing device, to discern a desired
sound signal, for example a speech signal originating
from a communication partner, and to extract information
conveyed by it within an acoustic environment typically
comprising further, unwanted sound signals which are
regarded as noise or interference. A person’s hearing
performance can for instance be expressed in terms of
qualitative measures such as speech intelligibility,
speech discrimination, speech recognition, speech per-
ception, etc. and assessed in terms of quantitative meas-
ures such as the articulation index (AI), the speech intel-
ligibility index (SII), the speech recognition threshold
(SRT), etc.
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[0008] At least this object is achieved by the features
recited in the characterising part of claim 1. Preferred
embodiments as well as a method are given in the further
claims.
[0009] The present invention provides a hearing sys-
tem according to claim 1.
[0010] Such a hearing system according to the inven-
tion is capable of assisting a user of the hearing system
to find a location where satisfactory hearing performance
is achievable. By indicating to the user of the hearing
system a degree of suitability of the current location to
achieve satisfactory hearing performance the hearing
system can help the user to avoid unsuitable locations
and support the user in selecting a location where a sat-
isfactory hearing performance is achievable with the
hearing system in the current acoustic environment. Ac-
cordingly, instead of merely trying to optimise the
processing of the audio input signal by the hearing sys-
tem in an attempt to improve the hearing performance of
the user, the hearing system additionally provides infor-
mation based upon which the user can find a location
where the acoustic environment is such that the user can
achieve a satisfactory hearing performance with the au-
dio signal amplification and further audio signal process-
ing provided by the hearing system.
[0011] In one embodiment of the hearing system ac-
cording to the present invention the at least one param-
eter representative for the current acoustic environment
is one of the following:

- average noise level;

- reverberation time;

- direct-to-reverberant ratio;

- rate of acoustic shock events.

[0012] Each of these parameters can be readily deter-
mined by the hearing system and provides reliable infor-
mation for assessing the suitability of the current acoustic
environment to achieve satisfactory hearing perform-
ance.
[0013] In further embodiments, the hearing system ac-
cording to the present invention further comprises a third
means for determining from the at least one parameter
a figure of merit regarding the suitability of the current
location to achieve satisfactory hearing performance.
[0014] A figure of merit regarding the suitability of the
current location to achieve satisfactory hearing perform-
ance takes the single parameter or brings together mul-
tiple parameters representative of the current acoustic
environment at the current location and translates them
into a form that can be more easily interpreted by the
user in terms of the achievable hearing performance. For
instance, the figure of merit can be based on an estimate
of speech intelligibility. With a figure of merit that repre-
sents a direct measure of the achievable hearing per-

formance at a certain location under the momentarily pre-
vailing acoustic conditions the user can more readily de-
cide whether to remain there or whether it would be better
to move to another location where possibly a higher hear-
ing performance is achievable.
[0015] In variants of the previous embodiments of the
hearing system according to the invention the third
means is adapted to compute the figure of merit based
on at least one of the following:

- a linear function of a single parameter representative
for the current acoustic environment;

- a linear combination of multiple parameters repre-
sentative for the current acoustic environment;

- a non-linear function, such as for instance a sigmoid
function, of at least one parameter representative for
the current acoustic environment.

[0016] Such transformations allow to appropriately ac-
count for the relevance of the individual parameters and
combine them in such a way that provides the most
meaningful and useful information regarding the hearing
performance achievable at the present location. A
weighted combination of parameters allows to deempha-
size parameters providing only secondary information re-
garding the achievable hearing performance and to em-
phasize those that have a strong influence on the achiev-
able hearing performance. Furthermore, weighting of the
parameters can also be employed in order to decrease
the impact of old data when assessing the achievable
hearing performance at a certain location over an extend-
ed period of time whilst the acoustic environment may
gradually be changing. By applying a non-linear function,
such as for instance a sigmoid function, step-like function
(as typically used for quantising continuous quantities)
or a function with a hysteresis characteristic, to at least
one parameter representative for the current acoustic en-
vironment, it is possible to provide more definite, discrete
indications regarding the achievable hearing perform-
ance, e.g. a binary indication such as "satisfactory" or
"non-satisfactory" instead of an indication on a continu-
ous scale. The advantage of the former is that it is much
easier for the user of the hearing system to apprehend
than the latter.
[0017] In further embodiments of the hearing system
according to the invention the second means is capable
of providing an indication of the suitability of the current
location to achieve satisfactory hearing performance in
the form of an acoustic signal via the output transducer,
wherein for instance the acoustic signal comprises one
or a combination of the following:

- one or more tones;

- one or more beeps;

3 4 
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- a jingle or melody;

- a voice message.

[0018] In this way information regarding the suitability
of the current location to achieve satisfactory hearing per-
formance is provided to the user of the hearing system
in an inconspicuous manner so that it can only be per-
ceived by the user. The type of acoustic signal used to
indicate the suitability of the current location to achieve
satisfactory hearing performance can be selected ac-
cording to the preferences of the user. The provision of
certain types of acoustic signals may depend on the re-
sources available in the at least one hearing device.
Tones and beeps can be easily generated even in simple
hearing devices, whereas melodies or voice messages
are more complex to reproduce and may only be feasible
in high-end hearing devices.
[0019] In further embodiments of the hearing system
according to the invention the second means is capable
of varying in dependence of the degree of suitability of
the current location to achieve satisfactory hearing per-
formance at least one of the following properties of the
acoustic signal:

- volume;

- pitch or frequency;

- modulation;

- repetition rate;

- composition of the jingle or melody;

- content of the voice message.

[0020] In this way, a high degree of suitability of the
current location to achieve satisfactory hearing perform-
ance could for instance be indicated by an acoustic signal
with a high volume or a tone with a high pitch or a beep
with a high repetition rate. Such a representation is es-
pecially suitable for indicating the degree of suitability on
a continuous scale. Furthermore, it allows to continuously
guide the user as he moves around since improvements
of the suitability of the current location relative to the pre-
vious location can for instance be perceived as an in-
crease in the volume or frequency of the acoustic signal.
On the other hand different melodies, e.g. a pleasant
sounding one and an awkward sounding one, respec-
tively, could be employed to distinguish between suitable
and unsuitable locations with respect to achievable hear-
ing performance, as could be two specific voice messag-
es such as for instance the commands "stay here" when
at a suitable location, versus "move on" when located at
an unsuitable location.
[0021] In further embodiments of the hearing system
according to the invention indication of the suitability of

the current location to achieve satisfactory hearing per-
formance is provided to the user of the hearing system
continuously or at regular intervals.
[0022] In further embodiments of the hearing system
according to the invention indication of the suitability of
the current location to achieve satisfactory hearing per-
formance is provided to the user of the hearing system
only if the figure of merit is above or below a certain
threshold. In this way, information regarding the suitabil-
ity of the current location to achieve satisfactory hearing
performance is only provided to the user of the hearing
system when the current position is clearly suitable, e.g.
indicated by a voice message such as "stay here", or
clearly unsuitable, e.g. indicated by a voice message
such as "avoid this location" or "move on".
[0023] The second means is capable of indicating a
difference between the degree of suitability of the current
location and that of at least a further location to achieve
satisfactory hearing performance, for instance in the form
of a relative difference, such as an indication of increased
or decreased suitability to achieve satisfactory hearing
performance.
[0024] In this way, the user can try out multiple loca-
tions in a specific locality and then request the hearing
system to provide an indication of the change of suitability
between two or more locations. For instance, the user
can try out one location and then compare the suitability
of this reference location with another location. If the other
location is better suited this location is then used as the
new reference location. This process can be continued
until the user has determined that no new location is more
suitable than the reference location, whereupon he re-
turns to the reference location, since it is the location
within the specific locality where the most satisfactory
hearing performance is achievable.
[0025] In further embodiments of the hearing system
according to the invention the second means is capable
of adapting the indication of the degree of suitability of
the current location to achieve satisfactory hearing per-
formance based on feedback provided by the user.
[0026] In this way, the user can influence the informa-
tion regarding the degree of suitability of the current lo-
cation to achieve satisfactory hearing performance pro-
vided by the hearing system, thus allowing him to adjust
it according to his personal perception. If for instance the
hearing system is indicating to the user that hearing per-
formance achievable at the current location is sufficient,
and the user is not able to understand his communication
partner sufficiently well, the user can provide feedback
to the hearing system indicating, e.g. that the information
provided regarding the suitability of the current location
to achieve satisfactory hearing performance is too posi-
tive. Alternatively, the user could provide his personal
assessment to the hearing system as feedback so that
it can learn from this how the user actually perceives the
situation. In this way the hearing system can gradually
adapt the indication of the degree of suitability provided
to the user to that which is then truly perceived by the
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user. Thus, the information provided to the user regarding
the suitability of the current location to achieve a certain
degree of hearing performance becomes more and more
accurate over time. This also allows to account for a
change in the user’s perception as time goes by, for in-
stance due to a progressive decrease of his hearing abil-
ity.
[0027] In further embodiments of the hearing system
according to the invention the hearing system further
comprises one or more external accessories, such as for
instance a remote control unit, a mobile telephone or a
personal digital assistant (PDA), which are operationally
connectable to the at least one hearing device, wherein
at least one of the following applies:

- the second means is located at the at least one hear-
ing device;

- the second means is located at the at least one ac-
cessory or the at least one accessory comprises a
further second means capable of indicating to the
user of the hearing system the degree of suitability
of the current location to achieve satisfactory hearing
performance, wherein for instance the indication of
the degree of suitability of the current location is in
the form of a visual presentation on a display of the
accessory or in the form of a vibration signal, for in-
stance from a piezoelectric vibration unit at the ac-
cessory.

[0028] In this way, the information regarding the suit-
ability of the current location to achieve a certain degree
of hearing performance can for instance also be provided
by an accessory such as a remote control unit, a mobile
telephone or a personal digital assistant, which is sepa-
rate from the at least one hearing device and can for
example display the information visually, e.g. in the form
of text or numbers on a screen, or a light signal generated
by a multi-colour LED (light emitting diode). Such visual
information can also be seen by a care-person accom-
panying the hearing impaired user of the hearing system,
allowing the care-person to help the hearing impaired
user of the hearing system, such as for instance a child,
to find a location where satisfactory hearing performance
can be achieved. Instead of a visual presentation a tactile
presentation of the indication regarding the suitability of
the current location to achieve a satisfactory hearing per-
formance can be provided to the user in the form of a
vibration signal, thus again allowing to provide the indi-
cation in an inconspicuous and convenient manner, for
instance whilst the accessory is located in a pocket of
the user’s clothing.
[0029] In further embodiments of the hearing system
according to the invention the hearing system further
comprises a user control for initiating a request for infor-
mation regarding the suitability of the current location to
achieve satisfactory hearing performance.
[0030] In this way, the user can press a button for in-

stance on the at least one hearing device or on an ac-
cessory whenever he would like the hearing system to
provide him with information regarding the suitability of
the current location to achieve satisfactory hearing per-
formance.
Thus, the user can determine when such information is
desirable and avoid being disturbed by unwanted infor-
mation, especially when the indication regarding the suit-
ability of the current location to achieve satisfactory hear-
ing performance is being provided as an acoustic signal
via the transducer of the at least one hearing device.
Furthermore, the user can provide feedback to the hear-
ing system for adapting the indication of the degree of
suitability via the user control or a further one or more
user controls.
[0031] In further embodiments of the hearing system
at least one of the following applies:

- the user control is located at the at least one hearing
device;

- the user control is located at the at least one acces-
sory or the at least one accessory comprises a sec-
ond user control for initiating a request for informa-
tion regarding the suitability of the current location
to achieve satisfactory hearing performance.

[0032] By providing multiple user controls at an acces-
sory the user can more easily provide feedback to the
hearing system for adapting the indication of the degree
of suitability than if only a single user control is available
at the at least one hearing device. A visual display such
as on a screen present at an accessory further simplifies
that task of providing feedback since the hearing system
can thus assist the user in entering data by for instance
providing appropriate requests or instructions.
[0033] Furthermore, the present invention provides a
method for assisting a user of a hearing system to find a
location where satisfactory hearing performance is
achievable as defined in claim 10.
[0034] In one embodiment of the method according to
the present invention the at least one parameter repre-
sentative for the current acoustic environment is one of
the following:

- average noise level;

- reverberation time;

- direct-to-reverberant ratio;

- rate of acoustic shock events.

[0035] In further embodiments the method according
to the invention further comprises determining from the
at least one parameter a figure of merit regarding a suit-
ability of the current location to achieve satisfactory hear-
ing performance.

7 8 
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[0036] For instance, the figure of merit can be based
on an estimate of speech intelligibility.
[0037] In further embodiments the method according
to the invention the determining from the at least one
parameter a figure of merit comprises one of the follow-
ing:

- relating the figure of merit with a single parameter
representative for the current acoustic environment;

- relating the figure of merit with a linear combination
of multiple parameters representative for the current
acoustic environment;

- relating the figure of merit with a value of a non-linear
function, such as for instance a sigmoid function, of
at least one parameter representative for the current
acoustic environment;

- relating the figure of merit to an estimate of speech
intelligibility.

[0038] In further embodiments the method according
to the invention the indication of the suitability of the cur-
rent location to achieve satisfactory hearing performance
is provided in one or several of the following forms:

- an acoustic signal via the output transducer of the
hearing system, wherein for instance the acoustic
signal comprises one or a combination of the follow-
ing:

- one or more tones;

- one or more beeps;

- a jingle or melody;

- a voice message;

- a visual presentation on a display;

- a vibration signal.

[0039] The method according to the invention the in-
dication of the degree of suitability provided to the user
is an indication of a difference between the degree of
suitability of the current location and that of at least a
further location, for instance in the form of a relative dif-
ference, such as an indication of increased or decreased
suitability.
[0040] In further embodiments the method according
to the invention the indication of the degree of suitability
is adapted based on feedback provided by the user.
[0041] In further embodiments the method according
to the invention further comprises initiating via a user
control a request for information regarding the suitability
of the current location to achieve satisfactory hearing per-

formance
[0042] It is expressly pointed out that any combination
of the above-mentioned embodiments, or combinations
of combinations, is subject of a further combination. Only
those combinations are excluded that would result in a
contradiction.

BRIEF DESCRIPTION OF THE DRAWINGS

[0043] For the purpose of facilitating the understanding
of the present invention, exemplary embodiments thereof
are illustrated in the accompanying drawings which are
to be considered in connection with the following descrip-
tion. Thus, the present invention may be more readily
appreciated.

Fig. 1 shows a block diagram of a hearing system ac-
cording to the present invention; and

Fig. 2 shows a schematic representation of a hearing
system according to present the invention.

DETAILED DESCRIPTION OF THE INVENTION

[0044] Fig. 1 depicts a block diagram of a hearing de-
vice 11, 12 of the hearing system according to the inven-
tion. The hearing device 11, 12 picks up the ambient
sound by an input transducer in the form of a microphone
20 that produces an electrical signal, i.e. the audio input
signal, which is processed (after analogue-to-digital con-
version; not shown) by a digital signal processor (DSP)
30, the output of which is then applied (after digital-to-
analogue conversion; not shown) to an output transducer
in the form of a miniature speaker also referred to as a
receiver 40. The sound from the receiver is subsequently
supplied to an ear drum of the user. Other input and out-
put transducers can be employed, especially in conjunc-
tion with implantable hearing devices such as bone an-
chored hearing aids (BAHAs), middle ear or cochlear im-
plants.
[0045] In order to assist the user of the hearing device
11, 12 to find a location where satisfactory hearing per-
formance can be achieved, the signal from the micro-
phone 20 is provided to an analysing unit 50 which de-
termines at least one parameter 60 representative of a
current acoustic environment at the current location. The
parameter 60 determined by the analysing unit 50 can
for instance be an average noise level, a reverberation
time (e.g. the time required for the sound level produced
by a source to decrease by a certain amount after the
source stops generating the sound), a direct-to-reverber-
ant ratio (e.g. the ratio of the energy in the first sound
wave front to the reflected sound energy) or the rate of
acoustic shock events (e.g. sound impulses whose am-
plitude changes within a very short time duration to a high
energy level such as caused by a slamming door, or
glasses or pieces of cutlery hitting against one another).
[0046] In case this data 60 is not a direct measure of

9 10 
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the degree of suitability of the current location to achieve
satisfactory hearing performance or if for instance the
user desires another, more easily interpretable measure,
the data 60 characterising the current acoustic environ-
ment is converted into a figure of merit regarding the suit-
ability of the current location to achieve satisfactory hear-
ing performance by the computing unit 80. For instance,
the computation of the figure of merit could be based on
the following parameters: the measured noise level, i.e.
data 60 characterizing the current acoustic environment,
the expected speech level of a normal hearing person
as perceived at a distance of 1 m being a typical spacing
between two communication partners, i.e. data charac-
teristic for the hearing situation such as a conversation
in a restaurant, and the sound pressure level required to
achieve 50% speech recognition (= speech recognition
threshold, SRT) for the particular user of the hearing sys-
tem, i.e. data depending on his hearing ability when sup-
ported by the hearing system. The SRT may have been
determined from the hearing threshold of this user using
well known data from the literature (see e.g. R. Plomp,
"A signal-to-noise ratio model for the speech-reception
threshold of the hearing impaired," J. Speech Hearing
Res. 29 (1986), pp. 146-154), or it may have been meas-
ured by a hearing health care professional. The expected
signal-to-noise ratio (SNR) is then determined as the ratio
of the expected speech level to the measured noise level,
which is then used together with the SRT to predict the
level of speech recognition for the particular user of the
hearing system. Then for instance, a sigmoid function
whose characteristic is chosen such that the function ap-
proaches a maximum value when the expected SNR is
more than 6 dB above the user’s SRT and the function
approaches a minimum when the expected SNR is more
than 6 dB below the user’s SRT, can be applied to the
predicted level of speech recognition. In this way the re-
sulting figure of merit substantially discriminates between
two situations namely those in which speech will be poor-
ly recognised, i.e. hearing performance is insufficient, be-
cause the SNR is too low and those in which speech will
be well recognised, i.e. hearing performance is sufficient.
Between these two distinct situations, where speech rec-
ognition is either possible or not, lies a transitional region
where the speech recognition is marginal, very likely
making speech communication difficult. Based on such
a figure of merit the user of the hearing system 1 can
more definitely identify locations where satisfactory hear-
ing performance is achievable, than with a figure of merit
based on a linear scale that gradually progresses from
a value indicating low achievable hearing performance
to a value indicating high achievable hearing perform-
ance. The transitional region in the above mentioned fig-
ure of merit function can however help to guide the user
of the hearing system towards a location where sufficient
hearing performance is achievable since the gradient
characteristic of the transitional region can be used to
identify an improvement or degradation of the achievable
hearing performance when changing locations.

[0047] The figure of merit or alternatively a parameter
representative of the current acoustic environment at a
current location is then applied to an appropriate means
which is capable of providing an indication of the suita-
bility of the current location to achieve satisfactory hear-
ing performance. This means can for instance be the
receiver 40 generating one or more tones or beeps or a
melody or voice message as a function of the figure of
merit or the parameter. The dependency on the figure of
merit or the parameter, i.e. the degree of suitability of the
current location to achieve satisfactory hearing perform-
ance, can be indicated to the user for instance by chang-
ing the volume or frequency of the tone, or the repetition
rate of the beeps, or the kind of melody or voice message
generated accordingly. If the hearing device 11, 12 fea-
tures a wireless interface 90 the figure of merit or param-
eter can additionally or alternatively be transmitted to a
separate accessory such as a remote control unit 13, as
shown in Fig. 2, equipped with a screen 201 or other form
of display or optical indicator such as an LED (light emit-
ting diode) 202, preferably a multi-colour LED for gener-
ating a multitude of different optical signals. The figure
of merit or parameter can then be displayed on the screen
201 of the remote control unit 13 or with the aid of the
LED 202 located at the remote control unit 13.
[0048] The user of the hearing system 1 can initiate a
request for information regarding, i.e. an indication of the
suitability of the current location to achieve a satisfactory
hearing performance by operating a user control 100
such as press button or toggle switch at the hearing de-
vice 100. Alternatively, a corresponding user control 102
can be provided at the remote control unit 13. Moreover,
further user controls 101, 103, 104 can be provided at
the hearing device 11, 12 and/or at the remote control
unit 13 in order to allow the user of the hearing system
1 to provide feedback regarding the suitability of the cur-
rent location to achieve satisfactory hearing perform-
ance. With the aid of the numeric keypad 104 and/or the
arrow keys 103 the user can provide information to the
hearing system 1 for instance regarding how he per-
ceives the degree of suitability of the current location to
achieve satisfactory hearing performance. Based on this
feedback the hearing system 1 can adapt its indication
of the degree of suitability of the current location to
achieve satisfactory hearing performance. For instance,
if the hearing system 1 is indicating to the user that the
current location is suited to achieve satisfactory hearing
performance whilst the user is unable to understand what
his communication partner is saying, the user can provide
feedback to the hearing system 1, for example in the form
of a rating, e.g. from 0 to 9, input via the keypad, or in
relative terms, e.g. "indication too high/low", input via the
arrow keys (up/down). The hearing system 1 can then
learn from this feedback how the user perceives the ac-
tual situation at the current location and is able to adapt
its future indication of the degree of suitability of the cur-
rent location to achieve satisfactory hearing performance
accordingly.
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[0049] Once the user of the hearing system has arrived
at a location where he is achieving satisfactory hearing
performance, he may want to save relevant information
thereto, such as the exact position of the location as well
as a measure of the degree of suitability of that location
to achieve satisfactory hearing performance, for future
use, e.g. by himself or by someone else seeking a loca-
tion where satisfactory hearing performance is achieva-
ble. The exact position can for instance be determined
by an appropriate positioning device such as a GPS (Glo-
bal Positioning System) module within a mobile phone,
e.g. operating as part of the hearing system. Exact posi-
tioning is even possible indoors by using so-called "local
positioning technologies" based on evaluating radio fre-
quency (RF) signals originating from cellular base sta-
tions, Wi-Fi access points, broadcasting towers, etc. The
position information is then sent together with information
regarding the degree of suitability of that location to
achieve satisfactory hearing performance by the mobile
phone for example to a central database from which it
can be retrieved by users in search of a location providing
satisfactory hearing performance in a specific area. The
position information may then be employed by a naviga-
tion system, which could again be part of a mobile phone,
to guide such a user to a suitable hearing location. In this
way even users of a conventional hearing system without
the advanced capability of a hearing system according
to present invention can profit from the location informa-
tion along with information regarding the degree of suit-
ability of that location to achieve satisfactory hearing per-
formance provided by users of a hearing system accord-
ing to the invention.

LIST OF REFERENCE SYMBOLS

[0050]

1 Hearing system
11, 12 Hearing device
13 Remote control (external accessory)
20 Microphone
30 DSP (digital signal processor)
40 Receiver (miniature speaker)
50 Analysing unit (= first means)
60 Data characterising current acoustic envi-

ronment
70 Control unit
80 Computing unit for computing a figure of

merit
90 Wireless interface
100, 102 User control
101 Further user control
103 Arrow keys & selection button (further user

controls)
104 Numeric keypad (further user controls)
200 Screen/display
201 LED (light emitting diode)

Claims

1. A hearing system (1) comprising at least one hearing
device (11, 12) with:

- an input transducer (20);
- an output transducer (40); and
- a processing unit (30) operatively connected
to the input transducer (20) as well as to the
output transducer (40);

wherein the hearing system (1) further comprises:

- a first means (50) for determining from a signal
of the input transducer (20) at least one param-
eter (60) representative of a current acoustic en-
vironment at a current location; and
- a second means for indicating to a user of the
hearing system (1) a degree of suitability of the
current location to achieve satisfactory hearing
performance based on the at least one param-
eter (60);

characterized in that the second means is capable
of indicating an increased or decreased suitability to
achieve satisfactory hearing performance at the cur-
rent location compared to a further location.

2. The hearing system (1) of claim 1, wherein the at
least one parameter (60) representative for the cur-
rent acoustic environment is one of the following:

- average noise level;
- reverberation time;
- direct-to-reverberant ratio;
- rate of acoustic shock events.

3. The hearing system (1) of claim 1 or 2, further com-
prising a third means (80) for determining from the
at least one parameter (60) a figure of merit regarding
the suitability of the current location to achieve sat-
isfactory hearing performance.

4. The hearing system (1) of one of the claims 1 to 3,
wherein the second means is capable of providing
an indication of the suitability of the current location
to achieve satisfactory hearing performance in the
form of an acoustic signal via the output transducer
(40), wherein for instance the acoustic signal com-
prises one or a combination of the following:

- one or more tones;
- one or more beeps;
- a jingle or melody;
- a voice message.

5. The hearing system (1) of one of the claims 1 to 4,
wherein the second means is capable of varying in
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dependence of the degree of suitability of the current
location to achieve satisfactory hearing performance
at least one of the following properties of the acoustic
signal:

- volume;
- pitch or frequency;
- modulation;
- repetition rate;
- composition of the jingle or melody;
- content of the voice message.

6. The hearing system (1) of one of the claims 1 to 5,
wherein the second means is capable of adapting
the indication of the degree of suitability of the current
location to achieve satisfactory hearing performance
based on feedback provided by the user.

7. The hearing system (1) of one of the claims 1 to 6,
further comprising one or more external accessories
(13), such as for instance a remote control unit (13),
a mobile telephone or a personal digital assistant,
which are operationally connectable to the at least
one hearing device (11, 12), wherein at least one of
the following applies:

- the second means is located at the at least one
hearing device (11, 12);
- the second means is located at the at least one
accessory (13) or the at least one accessory (13)
comprises a further second means capable of
indicating to the user of the hearing system (1)
the degree of suitability of the current location
to achieve satisfactory hearing performance,
wherein for instance the indication of the degree
of suitability of the current location is in the form
of a visual presentation on a display (200, 201)
of the accessory (13) or in the form of a vibration
signal, for instance from a piezoelectric vibration
unit at the accessory (13).

8. The hearing system (1) of one of the claims 1 to 7,
further comprising a user control (100, 102) for initi-
ating a request for information regarding the suita-
bility of the current location to achieve satisfactory
hearing performance.

9. The hearing system (1) of claim 7 or 8, wherein at
least one of the following applies:

- the user control (100) is located at the at least
one hearing device (11, 12);
- the user control (102) is located at the at least
one accessory (13) or the at least one accessory
(13) comprises a second user control (102) for
initiating a request for information regarding the
suitability of the current location to achieve sat-
isfactory hearing performance.

10. A method for assisting a user of a hearing system
(1) to find a location where satisfactory hearing per-
formance is achievable comprising the steps of:

- determining from a signal of an input transduc-
er (20) of the hearing system (1, 11, 12) at least
one parameter (60) representative of a current
acoustic environment of a current location; and
- indicating to the user of the hearing system (1)
a degree of suitability of the current location to
achieve satisfactory hearing performance
based on the at least one parameter (60);

wherein the indication of the degree of suitability pro-
vided to the user is an indication of an increased or
decreased suitability to achieve satisfactory hearing
performance at the current location compared to a
further location.

11. The method of claim 10, wherein the at least one
parameter (60) representative for the current acous-
tic environment is one of the following:

- average noise level;
- reverberation time;
- direct-to-reverberant ratio;
- rate of acoustic shock events.

12. The method of claim 10 or 11, further comprising
determining from the at least one parameter (60) a
figure of merit regarding a suitability of the current
location to achieve satisfactory hearing perform-
ance.

13. The method of one of the claims 10 to 12, wherein
the indication of the suitability of the current location
to achieve satisfactory hearing performance is pro-
vided in one or several of the following forms:

- an acoustic signal via the output transducer
(40) of the hearing system (1, 11, 12), wherein
for instance the acoustic signal comprises one
or a combination of the following:

- one or more tones;
- one or more beeps;
- a jingle or melody;
- a voice message;

- a visual presentation on a display (200, 201);
- a vibration signal.

14. The method according to one of the claims 10 to 13,
wherein the indication of the degree of suitability is
adapted based on feedback provided by the user.

15. The method of claim 10 or 14, further comprising
initiating via a user control (100, 102) a request for
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information regarding the suitability of the current lo-
cation to achieve satisfactory hearing performance.

Patentansprüche

1. Ein Hörsystem (1) umfassend mindestens ein Hör-
gerät (11, 12) mit:

- einem Eingangswandler (20);
- einem Ausgangswandler (40); und
- einer Verarbeitungseinheit (30), welche mit
dem Eingangswandler (20) und dem Ausgangs-
wandler (40) wirkverbunden ist;

wobei das Hörsystem (1) weiter umfasst:

- eine erste Einrichtung (50) zur Bestimmung
aus einem Signal vom Eingangswandler (20)
mindestens eines Parameters (60), welcher re-
präsentativ ist für eine aktuelle akustische Um-
gebung bei einem aktuellen Standort; und
- eine zweite Einrichtung zur Angabe an einen
Benutzer des Hörsystems (1) eines Grades der
Eignung des aktuellen Standorts zur Erzielung
einer zufriedenstellenden Hörleistung basie-
rend auf dem mindestens einen Parameter (60),

dadurch gekennzeichnet, dass die zweite Einrich-
tung in der Lage ist, eine erhöhte oder verringerte
Eignung zur Erzielung einer zufriedenstellenden
Hörleistung anzugeben am aktuellen Standort ver-
glichen mit einem weiteren Standort.

2. Das Hörsystem (1) nach Anspruch 1, wobei der zu-
mindest eine Parameter (60), welcher repräsentativ
ist für die aktuelle akustische Umgebung, einer der
folgenden ist:

- mittlerer Rauschpegel;
- Nachhallzeit;
- Direkt-zu-Hall-Verhältnis;
- Rate der akustischen Schockereignisse.

3. Das Hörsystem (1) nach Anspruch 1 oder 2, weiter
umfassend eine dritte Einrichtung (80) zur Bestim-
mung aus dem mindestens einen Parameter (60)
eines Gütemasses betreffend die Eignung des ak-
tuellen Standorts zur Erzielung einer zufriedenstel-
lenden Hörleistung.

4. Das Hörsystem (1) nach einem der Ansprüche 1 bis
3, wobei die zweite Einrichtung in der Lage ist, die
Eignung des aktuellen Standorts zur Erzielung einer
zufriedenstellenden Hörleistung in Form eines akus-
tischen Signals über den Ausgangswandler (40) an-
zugeben, wobei das akustische Signal zum Beispiel
eines oder eine Kombination der folgenden umfasst:

- ein oder mehrere Töne;
- ein oder mehrere Signaltöne;
- ein Jingle oder eine Melodie;
- eine Sprachnachricht.

5. Das Hörsystem (1) nach einem der Ansprüche 1 bis
4, wobei die zweite Einrichtung in der Lage ist, min-
destens eine der folgenden Eigenschaften des akus-
tischen Signals in Abhängigkeit des Grades der Eig-
nung des aktuellen Standorts zur Erzielung einer zu-
friedenstellenden Hörleistung zu variieren:

- Lautstärke;
- Tonhöhe oder -Frequenz;
- Modulation;
- Wiederholungsrate;
- Zusammensetzung des Jingle oder der Melo-
die;
- Inhalt der Sprachnachricht.

6. Das Hörsystem (1) nach einem der Ansprüche 1 bis
5, wobei die zweite Einrichtung in der Lage ist, die
Angabe betreffend die Eignung des aktuellen Stand-
orts zur Erzielung einer zufriedenstellenden Hörleis-
tung basierend auf Feedback vom Benutzer anzu-
passen.

7. Das Hörsystem (1) nach einem der Ansprüche 1 bis
6, weiter umfassend eine oder mehrere externe Zu-
satzeinheiten (13), wie beispielsweise eine Fern-
steuereinheit (13), ein Mobiltelefon oder einen per-
sönlichen digitalen Assistenten, welche mit dem
mindestens einen Hörgerät (11, 12) wirkverbindbar
sind, wobei mindestens eines der folgenden zutrifft:

- die zweite Einrichtung sich an dem mindestens
einen Hörgerät (11, 12) befindet;
- die zweite Einrichtung sich an dem mindestens
einen Zusatzeinheit (13) befindet oder das min-
destens eine Zusatzeinheit (13) eine weitere
zweite Einrichtung umfasst, welche in der Lage
ist, dem Benutzer des Hörsystems (1) den Grad
der Eignung des aktuellen Standorts zur Erzie-
lung einer zufriedenstellenden Hörleistung an-
zugeben, wobei zum Beispiel die Angabe des
Grades der Eignung des aktuellen Standorts die
Form einer visuellen Präsentation auf einer An-
zeige (200, 201) auf dem Zusatzeinheit (13)
oder die Form eines Vibrationssignals, zum Bei-
spiel von einer piezoelektrischen Vibrationsein-
heit am Zusatzeinheit (13) aufweist.

8. Die Hörsystem (1) nach einem der Ansprüche 1 bis
7, weiter umfassend eine Benutzersteuerung (100,
102) zur Auslösung einer Anfrage betreffend die Eig-
nung des aktuellen Standorts zur Erzielung einer zu-
friedenstellenden Hörleistung.
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9. Das Hörsystem (1) nach Anspruch 7 oder 8, wobei
zumindest eines der folgenden zutrifft:

- die Benutzersteuerung (100) sich an dem min-
destens einen Hörgerät befindet (11, 12);
- die Benutzersteuerung (102) sich an dem min-
destens einen Zusatzeinheit (13) befindet oder
das mindestens eine Zusatzeinheit (13) eine
zweite Benutzersteuerung (102) zum Auslösen
einer Anfrage betreffend die Eignung des aktu-
ellen Standorts zur Erzielung einer zufriedens-
tellenden Hörleistung aufweist.

10. Verfahren zur Unterstützung eines Benutzers eines
Hörsystems (1) zum Auffinden eines Orts, wo eine
zufriedenstellende Hörleistung erzielbar ist, mit den
folgenden Schritten:

- Bestimmen aus einem Signal von einem Ein-
gangswandler (20) des Hörsystems (1, 11, 12)
mindestens eines Parameters (60), welcher re-
präsentativ ist für eine aktuelle akustische Um-
gebung bei einem aktuellen Standort; und
- Angabe an den Benutzer des Hörsystems (1)
eines Grades der Eignung des aktuellen Stand-
orts zur Erzielung einer zufriedenstellenden
Hörleistung basierend auf dem mindestens ei-
nen Parameter (60),

wobei die Angabe betreffend den Grad der Eignung,
welche dem Benutzer bereitgestellt wird, eine Anga-
be betreffend eine erhöhte oder verringerte Eignung
zur Erzielung einer zufriedenstellenden Hörleistung
am aktuellen Standort verglichen mit einem weiteren
Standort ist.

11. Verfahren nach Anspruch 12, wobei der mindestens
eine Parameter (60), welcher repräsentativ ist für die
aktuelle akustische Umgebung, einer der folgenden
ist:

- mittlerer Rauschpegel;
- Nachhallzeit;
- Direkt-zu-Hall-Verhältnis;
- Rate der akustischen Schockereignisse.

12. Verfahren nach Anspruch 11 oder 12, weiter umfas-
send das Bestimmen aus dem mindestens einen Pa-
rameter (60) eines Gütemasses betreffend die Eig-
nung des aktuellen Standorts zur Erzielung einer zu-
friedenstellenden Hörleistung.

13. Verfahren nach einem der Ansprüche 10 bis 12, wo-
bei die zweite Einrichtung in der Lage ist, die Eignung
des aktuellen Standorts zur Erzielung einer zufrie-
denstellenden Hörleistung in Form eines akusti-
schen Signals über den Ausgangswandler (40) an-
zugeben, wobei das akustische Signal zum Beispiel

eines oder eine Kombination der folgenden umfasst:

- ein oder mehrere Töne;
- ein oder mehrere Signaltöne;
- ein Jingle oder eine Melodie;
- eine Sprachnachricht.

14. Verfahren nach einem der Ansprüche 10 bis 13, wo-
bei die Angabe betreffend die Eignung des aktuellen
Standorts zur Erzielung einer zufriedenstellenden
Hörleistung basierend auf Feedback vom Benutzer
angepasst wird.

15. Verfahren nach Anspruch 10 oder 14, weiter umfas-
send das Auslösen über eine Benutzersteuerung
(100, 102) einer Anfrage betreffend die Eignung des
aktuellen Standorts zur Erzielung einer zufriedens-
tellenden Hörleistung.

Revendications

1. Système auditif (1) comprenant au moins un dispo-
sitif auditif (11, 12) comprenant:

- un transducteur d’entrée (20);
- un transducteur de sortie (40); et
- une unité de traitement (30) raccordée de façon
fonctionnelle au transducteur d’entrée (20) ainsi
qu’au transducteur de sortie (40);

le système auditif (1) comprenant en outre:

- un premier moyen (50) pour déterminer à partir
d’un signal du transducteur d’entrée (20) au
moins un paramètre (60) représentant un envi-
ronnement acoustique actuel à un emplacement
actuel; et
- un deuxième moyen pour indiquer à un utilisa-
teur du système auditif (1) un degré d’aptitude
de l’emplacement actuel à obtenir une perfor-
mance auditive satisfaisante sur la base du au
moins un paramètre (60);

caractérisé en ce que le deuxième moyen est ca-
pable d’indiquer une augmentation ou une diminu-
tion de l’aptitude à obtenir une performance auditive
satisfaisante de l’emplacement actuel par rapport à
un autre emplacement.

2. Système auditif (1) selon la revendication 1, dans
lequel le au moins un paramètre (60) représentant
l’environnement acoustique actuel est l’un des pa-
ramètres suivants:

- le niveau de bruit moyen;
- le temps de réverbération;
- le rapport son direct/réverbération;
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- le taux d’événements de chocs acoustiques.

3. Système auditif (1) selon la revendication 1 ou 2,
comprenant en outre un troisième moyen (80) pour
déterminer à partir du au moins un paramètre (60)
un indicateur de qualité en ce qui concerne l’aptitude
de l’emplacement actuel à obtenir une performance
auditive satisfaisante.

4. Système auditif (1) selon l’une des revendications 1
à 3, dans lequel le deuxième moyen est capable de
fournir une indication sur l’aptitude de l’emplacement
actuel à obtenir une performance auditive satisfai-
sante sous la forme d’un signal acoustique via le
transducteur de sortie (40), le signal acoustique
comprenant par exemple un des éléments suivants
ou une combinaison de ces éléments:

- un ou plusieurs sons;
- un ou plusieurs bips;
- un jingle ou une mélodie;
- un message vocal.

5. Système auditif (1) selon l’une des revendications 1
à 4, dans lequel le deuxième moyen est capable, en
fonction du degré d’aptitude de l’emplacement ac-
tuel à obtenir une performance auditive satisfaisan-
te, de varier au moins l’une des propriétés suivantes
du signal acoustique:

- le volume;
- le niveau de fréquence;
- la modulation;
- le taux de répétition;
- la composition du jingle ou de la mélodie;
- le contenu du message vocal.

6. Système auditif (1) selon l’une des revendications 1
à 5, dans lequel le deuxième moyen est capable
d’adapter l’indication du degré d’aptitude de l’empla-
cement actuel à obtenir une performance auditive
satisfaisante sur la base d’un retour fourni par l’uti-
lisateur.

7. Système auditif (1) selon l’une des revendications 1
à 6, comprenant en outre un ou plusieurs accessoi-
res externes (13), comme par exemple une télécom-
mande (13), un téléphone portable ou un assistant
numérique personnel, lesquels accessoires peuvent
être raccordés de façon opérationnelle au dispositif
auditif au moins unique (11, 12), dans lequel on ap-
plique l’une des choses suivantes:

- le deuxième moyen est situé au niveau du au
moins un dispositif auditif (11, 12);
- le deuxième moyen est situé au niveau du au
moins un accessoire (13) ou bien le au moins
un accessoire (13) comprend un autre deuxiè-

me moyen capable d’indiquer à l’utilisateur du
système auditif (1) le degré d’aptitude de l’em-
placement actuel à obtenir une performance
auditive satisfaisante, l’indication du degré d’ap-
titude de l’emplacement actuel se présentant
par exemple sous la forme d’une présentation
visuelle sur un écran (200, 201) de l’accessoire
(13) ou sous la forme d’un signal de vibration,
par exemple à partir d’une unité de vibration pié-
zoélectrique au niveau de l’accessoire (13).

8. Système auditif (1) selon l’une des revendications 1
à 7, comprenant en outre une commande utilisateur
(100, 102) pour initier une demande pour avoir des
informations quant à l’aptitude de l’emplacement ac-
tuel à obtenir une performance auditive satisfaisan-
te.

9. Système auditif (1) selon la revendication 7 ou 8,
dans lequel on applique l’une des choses suivantes:

- la commande utilisateur (100) est située au
niveau du au moins un dispositif auditif (11, 12);
- la commande utilisateur (102) est située au
niveau du au moins un accessoire (13) ou bien
le au moins un accessoire (13) comprend une
deuxième commande utilisateur (102) pour ini-
tier une demande pour avoir des informations
sur l’aptitude de l’emplacement actuel à obtenir
une performance auditive satisfaisante.

10. Procédé pour aider un utilisateur d’un système audi-
tif (1) à trouver un emplacement où une performance
auditive satisfaisante peut être obtenue, comprenant
les étapes consistant à:

- déterminer à partir d’un signal d’un transduc-
teur d’entrée (20) du système auditif (1, 11, 12)
au moins un paramètre (60) représentatif d’un
environnement acoustique actuel d’un empla-
cement actuel; et
- indiquer à l’utilisateur du système auditif (1) un
degré d’aptitude de l’emplacement actuel à ob-
tenir une performance auditive satisfaisante sur
la base du au moins un paramètre (60);

dans lequel l’indication du degré d’aptitude fournie
à l’utilisateur est une indication d’une aptitude accrue
ou réduite à obtenir une performance auditive satis-
faisante à l’emplacement actuel par rapport à un
autre emplacement.

11. Procédé selon la revendication 10, dans lequel le au
moins un paramètre (60) représentatif de l’environ-
nement acoustique actuel est l’un des paramètres
suivants:

- le niveau de bruit moyen;
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- le temps de réverbération;
- le rapport son direct/réverbération;
- le taux d’événements de chocs acoustiques.

12. Procédé selon la revendication 10 ou 11, consistant
en outre à déterminer à partir du au moins un para-
mètre (60) un indicateur de qualité quant à l’aptitude
de l’emplacement actuel à obtenir une performance
auditive satisfaisante.

13. Procédé selon l’une des revendications 10 à 12,
dans lequel l’indication de l’aptitude de l’emplace-
ment actuel à obtenir une performance auditive sa-
tisfaisante est fournie sous une ou plusieurs des for-
mes suivantes:

- un signal acoustique via le transducteur de sor-
tie (40) du système auditif (1, 11, 12), le signal
acoustique comprenant par exemple un des élé-
ments suivants ou une combinaison de ces élé-
ments:

- un ou plusieurs sons;
- un ou plusieurs bips;
- un jingle ou une mélodie;
- un message vocal;

- une présentation visuelle sur un écran (200,
201);
- un signal de vibration.

14. Procédé selon l’une des revendications 10 à 13,
dans lequel l’indication du degré d’aptitude est adap-
tée sur la base d’un retour fourni par l’utilisateur.

15. Procédé selon la revendication 10 ou 14, consistant
en outre à initier, via une commande utilisateur (100,
102), une demande pour avoir des informations
quant à l’aptitude de l’emplacement actuel à obtenir
une performance auditive satisfaisante.
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